Introduction
The significance of the pineal on the mammalian reproductive system has been extensively studied. However, comparatively less work has been done on a possible impact of the pineal on lactation.
Mishkinsky et al. (1966) compared mammary development in pinealectomized, shamoperated and intact rats and found no difference between treatments. Using the same treatments Nir et al. (1968) found no difference in milk yield for a 20-day lactation period. In both experiments the animals were kept on a 12-hr light: 12-hr dark schedule. With rats kept on a 14-hr light: 10-hr dark schedule Mizuno and Sensui (1970) found no difference in milk yield on day 16 postpartum between shamoperated and pinealectomized animals. However, Reiter (1977) claims that animals exposed to more than 12 hr of light per day are "physiologically pinealectomized". The studies showing the pineal to have no role in lactation have been performed in "long day" pineal-inactivating photoperiods, and are thus far from conclusive.
Administration of melatonin and serotonin, two pineal indoles, lowered the peak of the milk yield curve in rabbits (Shani et al., 1971) , but Mizuno and Sensui (1970) found no inhibitory effect of melatonin administration on lactation in rats.
Recently, reported that supplemental lighting stimulates lactation in cattle. They stated that the underlying mechanism for the stimulation of lactation was not known and thus additional studies were needed.
The objective of this study was to examine the effect of supplemental lighting and administration of bovine pineal extract on miik yield in mice. The interaction between pineal extract 4 Dept. of Animal and Poultry Science.
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Materials and Methods
Bovine pineal glands, obtained from a commercial packing house, were collected from heavy (>450 kg) cattle without sex discrimination during the summer of 1977 and stored at -23C within 4 hr of slaughter.
Experiment I. Whole frozen pineal glands were homogenized in a .01 M Tris-HCL buffer (pH 7.4) with .9% NaC1 and .25 M sucrose (1.0 g pineal glands per 3.0 ml buffer). The homogenate was then centrifuged at 2,500 • g for 15 minutes. The surface scum and the precipitate were discarded and the supernatant centrifuged at 100,000 • g for 1.5 hours. Again surface scum and precipitate were discarded. Protein concentrations were measured using procedures outlined by Miller (1959) at 540 nm optical density and the supernatant stored at -20C until the bioassay was performed.
The bioassay was carried out on 28 highly inbred mice of the Guelph strain in their first lactation. They were assigned to a completely randomized design with five treatments. Each mouse received the pineal crude extract intraperitoneally (ip) at a level of 0 (control), .5, 1.0, 2.0 and 4.0 mg extractable protein per injection. All doses were diluted in saline to a volume of .2 rnl per injection. The control group received .2 ml of the buffer used for homogenizing. The mice were injected daily between 1400 and 1800 hr starting on day 1 and ending on day 14 postpartum (pp). On day 1 pp the litter size was adjusted to eight pups. During the 14-day experimental period they were weighed on day 1 and every second day thereafter until day 15 pp. The litter weight gain was considered to be proportional to the milk yield of the dam. All dams 9 to 12 weeks of age zt parturition, were weighed on day 1 and day 15 pp. The animals were kept on a 12-hr light (0600 to 1800): 12-hr dark schedule, and the light intensity measured on top of the mouse cages ranged from 200 to 800 lux, depending on shelf height and placement.
Experiment 11. In addition to the extraction method described for Exp. I the crude extract was applied to an Amicon-XMlOOA filter which separates compounds of a molecular weight of 100,000 daltons from those below 100,000. The XMIOOA residue containing materials above 100,000 daltons was discarded. The XM100A filtrate containing materials below 100,000 daltons was lyophilized and redissolved in saline. The protein content was determined as described in Exp. I and the extract stored at -20C until the bioassay was performed. All work except protein determination and injections was carried out at 4 C.
The bioassay was carried out with 120 lactating mice in a 2 x 3 completely randomi zed split-plot design with 20 replications. Two light schedules, 16 hr light (0600 to 2200): 8 hr dark vs 8 hr light (100 to 1800): 16 hr dark, were the main effects, and three dose levels. (0[Tris-HC1 buffer, control], .4 and .8 mg extractable protein per injection), were the sub-effects. In both light schedules the light intensity measured on top of the mouse cages ranged from 60 to 840 lux depending on shelf height and placement. Daily doses of extract were given ip in a volume of .2 ml per injection from day 1 to 14 pp between 1400 and 1800 hours. The mice were of the same age, strain and at the same reproductive stage as the mice in Exp. I. The litter size was also adjusted as in At the same time, the possibility that potentially active pineal factors were administered at levels inadequate to produce a response could not be excluded. To our knowledge no other data on the effect of pineal extract on lactation are available, but pinealectomy (Nir et al., 1968, Mizuno and Sensui, 1970) did not effect lactation in rats. Since long photoperiods bring about "physiological pinealectomy" (Reiter, 1977) , these studies would have precluded a valid comparison between pinealectomized and intact animals. Therefore, based on the present and earlier experiments it could not be concluded that the pineal gland had no effect on lactation, and it was decided to purify the pineal extract further and give higher dose levels on a gram pineal tissue equivalent basis. Experiment II. One gram of pineal tissue yielded 29.1 mg extractable protein after ultracentrifugation, but only about 1.6 mg after filtration through the Amicon XMIOOA filter. On a gram pineal tissue equivalent basis the highest dose level in experiment I equaled .14 g, whereas, the lowest and highest dose levels in Exp. II equaled .25 and .50 g, respectively, (one bovine pineal gland weighs approximately 440 rag).
The performance of the litters is presented in table 2. The analysis of variance (see table 3) for the litter weight gain (e.g., the dam milk yield) at increasing pineal extract dose levels demonstrated a negative linear effect of the dose level on milk yield (P<.O01) from day 1 to 6 and day 6 to 10, which was prior to the peak of the lactation curve (based on unpublished data from Exp. I). From day 10 to 15 which was after the peak of the lactation curve there were still differences between treatments (P<.01), but the .4 mg group had a slightly higher milk yield than the control group. The .8 mg group still had the lowest milk yield, but the difference to the control group had diminished. It appears therefore, that the effect of the pineal extract diminishes with time.
Neither the mechanism whereby pineal extract inhibits milk production nor the site of action is known. The primary site of action of pineal secretion is considered to be brain tissue (Quay, 1970; Reiter, 1973) . Pineal extract might therefore exert its activity on the hypothalamus-pituitary axis, thus inhibiting the release of Iactogenic hormones or disturbing the balance of the lactogenic complex. Prolactin is one of the lactogenic hormones (Wolstenholme and Knight, 1972) and there are experiments which demonstrated that pineal extract altered plasma levels and pituitary release of prolactin, although the results were inconsistent. For example, in vitro studies by Blask et al. (1976) showed that bovine pineal extract contained both factors that stimulated and factors that inhibited prolactin release from incubated rat hemipituitaries. Furthermore, administration of bovine pineal extract has been shown to elevate (Blask et al., 1976) and to suppress (Ebels and Benson, 1978) plasma prolactin levels in rats.
It has been reported (Milcou and Pavel, 1960 ) that bovine pineal and gland extract caused an increase in oxytocin activity in the paraventricular nucleus. The authors considered the increased concentration to be due to a blocking of the release of oxytocin under the action of the pineal extract. Serotonin, one of the indoles found in the pineal gland, had an inhibitory effect on oxytocin release in response to the suckling stimulus (Mizuno et al., 1967) . However, Mizuno and Sensui (1970) were not able to demonstrate any differences in residual milk in rats between the sham-operated and pinealectomized animals or between melatonin-treated and saline-treated animals. Thus, any conclusion on the effect of pineal extract on milk ejection cannot be drawn.
The dam weight gains are presented in table 4. There was no difference (P>.10) in weight gain between control and extract treated dams. This observation indicates that the pineal extract had no detrimental effect on weight gain.
The litters from the 16-hr light group gained more weight (P<.10) than those from the 8-hr light group (53.3 vs 51.9 g, respectively). The higher milk yield for the 16 hr animals compared with the 8-hr animals is in agreement with the results obtained in dairy cattle by . The mechanism whereby 16 hr of light stimulates lactation is not known. In cattle 16 hr of light increased plasma prolactin levels (Bourne and Tucker, 1977; . However, basal serum prolactin levels were not correlated with milk yield (Koprowski and Tucker, 1973) , thus light stimulated milk yield was probably not due to elevated serum prolactin. Exposing male rats to continuous light caused low plasma prolactin levels, while continuous darkness gave high levels, this effect being abolished by pinealectomy (Relkin 1972) . However, the role of the pineal and plasma prolactin levels in light stimulated lactation is not known.
The dams from the 16-hr light group gained more weight (P<.01) than those from the 8-hr light group (6.5 vs 5.2 g, respectively). These 144 g ) the actual differences in litter weight gain for the two different light groups might solely be a reflection of differences in dam body size. The lower body size induced by short-day photoperiods might be mediated by the pineal. Reiter (1974) reported that blindanosmic rats, in which the inhibitory effect of the pineal on the neuroendocrine axis appears to be maximal, had lowered body weights compared with intact animals. Whether the slow down in somatic growth resulted in a decrease in feed consumption is not known as feed consumption data were not recorded. For the same reason, it is also not known whether 16 hr of light is beneficial from a feed conversion point of view. There was no interaction between administration of pineal extract and light duration (P>.10). If the administration of pineal extract has an effect similar to that of a dark activated pineal gland, the lack of an interaction between light duration and administration of pineal extract might suggest that the light effect on lactation is not mediated via the pineal, and that some extra-pineal photosensitive site is present. Previously Wallen and Yochim (1974) concluded that though the precision of the estrous cycle in the rat is dependent on photoperiod, the pineal is not a significant part of that control mechanism, and that some extrapineal, photoperiod-sensitive site must be involved in the control of the duration of the cycle.
We conclude that both supplemental lighting and bovine pineal extract can alter lactation in the mouse.
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